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(54) VIDEO RECORDER 
(57)Abstract: 

PROBLEM TO BE SOLVED- To reduce the power consumption, to suppress a 
temperature rise and to enhance the shock resistance performance. 

SOLUTION: A video signal outputted from a camera signal processing circuit 5 is given 
to an encoder/decoder 9, in which each block is compressed and the result is stored in a 
buffer memory 13, compressed data for each block stored in the buffer memory 13 are 
stored in an HDD 15 by bringing the HDD 15 into a recording state for only the period 
required to record the compressed data to the HDD 15, and by bringing the HDD 15 into 
a pause state for the other period by means of an operation control means, so that the 
recording operating period requiring much power consumption of the HDD 15 is 
reduced, thereby reducing the power consumption and temperature rise. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image recording device which records the compressed data 
which changed into the video signal of a digital gestalt the video signal of the 
continuous analog gestalt photoed and acquired, and was compressed on the 
time-axis on a signal recording device A data compression means to carry out 
compression processing of the video signal for every partition of a 
predetermined period, and to accumulate in the record control means which 
makes compressed data record on said signal recording apparatus at buffer 
memory, The compressed data for this every partition with which only a period 
required in order to record the compressed data for every predetermined 
partition accumulated in said buffer memory on said signal recording apparatus 
makes said signal recording apparatus record operating state, and is 
accumulated in said buffer memory is made to record on said signal recording 
apparatus. Other periods are image recording devices characterized by 
establishing the control means of operation which makes record actuation 
hibernation. 



r 

[Claim 2] It is the image recording device characterized by compressing the 
video signal by which said data compression means was digitized in claim 1 by 
the MPEG (Moving Picture Expert Group) method. 

[Claim 3] It is the image recording device which said data compression means 
classifies a video signal a period TO, performs data compression processing in 
claim 1 , and is characterized by for said control means of operation setting up 
the record actuation period T1 and the record actuation idle period T2 for every 
partition, and performing record actuation and a record actuation pause of said 
signal recording device. 

[Claim 4] It is the image recording apparatus characterized by being the hard 
disk drive unit of the card mold with which said signal recording apparatus was 
formed in this image recording apparatus free [ attachment and detachment ] in 
claim 1. 

[Claim 5] It is the image recording device characterized by a record actuation 
idle period making a recording head, as for said control means of operation, 
shunt a record disk front face in claim 4. 

[Claim 6] It is the image recording device characterized by for said data 
compression means classifying a video signal a period TO, performing data 



compression processing in claim 4, and for said control means of operation 
setting up the record actuation period T1 and the record actuation idle period T2 
for every partition, and controlling record actuation and a record actuation pause. 
[Claim 7] It is the image recording device characterized by making the record 
actuation period T1 shorter than the record actuation idle period T2 in claim 6. 
[Claim 8] The image recording device characterized by including seeking, 
loading, and the time amount that carries out unloading for the magnetic head in 
claim 7 at said record actuation period T1. 

[Claim 9] It is the image recording device characterized by being referred to as 
<(t11+t12+t14) t13<T2 including the time amount t11 to which said record 
actuation period T1 carries out loading of the magnetic head in claim 7, the time 
amount t12 to seek, chart lasting time t13, and the time amount t14 which carries 
out unloading. 

[Claim 10] It is the image recording device characterized by making said record 
actuation idle period T2 for every partition into 1 .5 seconds or more in claim 6. 
[Claim 11] claim 1 - setting said signal recording device - record - the image 
recording device characterized by having the display means on which a working 
thing is displayed. 



[Claim 12] It is the image recording device characterized by being flash memory 
equipment of the card mold with which said signal recording device was formed 
in this image recording device free [ attachment and detachment ] in claim 1. 
[Claim 13] Said signal recording device is an image recording device which 
carries out the description of the appearance being standardized by the vertical 
dimension of 54mm, and the form width of 86mm in claim 1 . 
[Claim 14] The image recording apparatus characterized by having a playback 
means to read the compressed data recorded on said signal recording 
apparatus in claim 1 , and to reproduce the TV signal of NTSC system or a PAL 
system. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the improvement in dependability 
of the image recording apparatus which records or reproduces a video signal 
especially to the signal recording apparatus using the record medium of PC 
(Personal Computer memory) card mold, power consumption reduction, and a 
miniaturization about the image recording apparatus which added the 
regenerative function to the image recording apparatus or this like the video 
camera equipped with the signal recording apparatus which records the 
continuous video signal photoed and acquired, or a still camera. 
[0002] 



[Description of the Prior Art] As a video-signal record playback technique, after 
the video signal record regeneration system indicated by JP,3-175784,A 
changes the video signal of the selected screen into a digital signal gestalt, it 
performed data compression processing, decreased the quantity of the amount 
of data, and has proposed accumulating this in a removable memory pack. 
[0003] However, in order to make easy the check of the contents of record of the 
main video signal currently recorded on the magnetic tape, this video signal 
record regeneration system extracts that part, does not record it, and it is not 
used for record of the main video signal. 

[0004] As for an image recording apparatus equipped with the signal recording 
apparatus of the PC card mold which records the continuous video signal 
photoed and acquired like a video camera or a still camera, an improvement in 
the viewpoint of the improvement in dependability, low-power-izing, and small 
and lightweight-izing is desired. If the magnetic hard disk drive unit (HDD= Hard 
Disk Drive) of a PC card mold is used, since this HDD will be in record operating 
state throughout a photography period as a signal recording apparatus, power 
consumption increases, a mass power source (dc-battery) is needed, and since 
there is much power consumption, and calorific value also increases and it 



becomes an elevated temperature, the cure against temperature also becomes 
complicated. And these also check small and lightweight-ization of an image 
record regenerative apparatus. 

[0005] Moreover, in record and playback operating state, HDD which uses a 
magnetic hard disk as a record medium is in a very weak (a head and a disk 
contact and it is easy to be damaged) condition to vibration or an impact, in order 
to perform record and playback of a signal, where the magnetic head is surfaced 
so that the front face of a magnetic hard disk may be countered in a O.several 
microns gap (head loading). For example, even if shock-proof ability uses HDD 
which is 100G, this is the thing of extent which can bear the impact which acts 
when HDD falls on a desk from the height which is 1-2 centimeters. Since 
possibility of encountering the condition that the impulse force exceeding this 
value occurs is very high when the image recording apparatus which uses such 
HDD is a portable digital video camera, it is required to mount in the condition of 
being hard to damage HDD. However, it becomes the failure of the 
miniaturization of a digital video camera, or lightweight-izing to make a 
mechanical buffer member intervene and to mount HDD. 

[0006] Although the signal recording device which uses a flash memory as a 



record medium instead of HDD can also be used, since this flash memory is also 
accompanied by about hundreds of mW power consumption at the time of 
write-in operating state, when write-in operating state is maintained over the 
whole region of a photography period, power consumption increases and a 
mass power source is needed. 
[0007] 

[Problem(s) to be Solved by the Invention] In the digital camera which is going to 
record and reproduce the portable small digital video camera which processes 
[ digitization-] and processes [ compression-] the continuous video signal 
acquired by photography, and is recorded on a signal recording apparatus, and 
an animation, the size of the power consumption when making this camera into 
operating state is a very important element. The signal recording device which 
used especially HDD has very much power consumption by this HDD. And the 
temperature rise of the whole recording device by the heat generated in 
connection with power consumption also poses a problem. 
[0008] Moreover, since the dependability of HDD over vibration on the structure 
or an impact is low, the image recording device which uses HDD as a signal 
recording device poses a problem also about the dependability over vibration 



and the impact which are given from the outside. 

[0009] One purpose of this invention is to propose the small image recording 
device which can reduce power consumption and a temperature rise. 
[0010] other purposes of this invention are looked like [ proposing a reliable 
small image recording device to an impact or vibration ]. 

[0011] The purpose of further others of this invention has few power 
consumption and temperature rises, and they are to propose a reliable small 
image recording device to an impact or vibration. 
[0012] 

[Means for Solving the Problem] In the image recording device which records the 
compressed data which changed into the video signal of a digital gestalt the 
video signal of the continuous analog gestalt which photoed this invention and 
was acquired, and was compressed on the time-axis on a signal recording 
device A data compression means to carry out compression processing of the 
video signal for every partition of a predetermined period, and to accumulate in 
the record control means which makes compressed data record on said signal 
recording apparatus at buffer memory, The compressed data for this every 
partition with which only a period required in order to record the compressed 



data for every predetermined partition accumulated in said buffer memory on 
said signal recording apparatus makes said signal recording apparatus record 
operating state, and is accumulated in said buffer memory is made to record on 
said signal recording apparatus. By establishing the control means of operation 
which makes record actuation hibernation, other periods shorten the period 
which the power consumption of a signal recording device makes large record 
operating state, and reduce power consumption and a temperature rise. 
[0013] Moreover, when said signal recording apparatus is used as the hard disk 
drive unit of the card mold which was able to be formed in this image recording 
apparatus free [ attachment and detachment ], the dependability over vibration 
or an impact also improves by shortening the period of the record operating state 
which is easy to damage to vibration or an impact. 

[0014] And the effectiveness of power consumption, temperature rise reduction, 
and the improvement in dependability becomes large by making a record 
actuation period shorter than a record actuation idle period. 
[0015] Furthermore, when power consumption decreases, a power source is 
miniaturized, since the cure against temperature becomes easy when a 
temperature rise decreases, a miniaturization becomes easy, and since the 



dependability of a signal recording device improves, vibration and the cure 

against an impact become easy. 

[0016] 

[Embodiment of the Invention] One operation gestalt of this invention is 
explained with reference to drawing 1 - drawing 5 . 

[0017] Drawing 1 is the circuit block diagram of the portable digital video camera 
which becomes this invention which can record and reproduce the TV signal of 
an NTSC (National Television System Committee) method or a PAL (Phase 
Alternation Line) method. This digital video camera changes into the video signal 
of a digital gestalt the video signal of the continuous analog gestalt acquired by 
carrying out photo electric conversion in the image pick-up section, further, it is 
compressed according to MPEG(Moving Picture Expert Group) 1 format, 
records this compressed data on digital memory, and is reproduced. 
[0018] The lens section 1 is a configuration in which a zoom and iris control are 
possible, and made the focus the fixed focus method. The CCD (Charge 
Coupled Device) solid state image sensor 2 changes into the video signal of an 
electric analog gestalt the optical photographic subject image incorporated by 
the lens section 1 . The pretreatment circuit 3 oppresses a low frequency noise 



peculiar to the CCD solid state image sensor 2 contained in the video signal read 
from the CCD solid state image sensor 2 by the CDS (Correlated Double 
Sampling) circuit. Moreover, in order to make stability signal level of the output 
signal of the CCD solid state image sensor 2, an AGC circuit performs automatic 
gain control. Furthermore In order to compensate the lack of a dynamic range of 
the analog-to-digital converter (ADC=Analog Digital Converter) 4 which follows, 
it also has the function to restrict the amplitude near the input upper limit of 
ADC4 to the level of the video signal inputted into this pretreatment circuit 3. 
[0019] The camera digital disposal circuit (DSP=Digital Signal Processor) 5 is 
outputted from said pretreatment circuit 3, and inputs the video signal changed 
into the digital gestalt by ADC4. Although this camera DSP 5 omits illustration 
explanation, it is equipped with the function to change into a luminance signal Y 
and color-difference signals U and V the video signal of a digital gestalt inputted 
from ADC4 by the matrix circuit, the function which adds a synchronizing signal, 
the function to adjust the relation between an iris and shutter speed, the function 
to adjust a white balance, the function that carries out zoom expansion in digital 
one. Moreover, this camera DSP 5 outputs a level vertical driving signal pulse to 
the CCD solid state image sensor 2, and he is trying to read a video signal from 



the CCD solid state image sensor 2, taking timing with a synchronizing signal. 
[0020] The camera-control microcomputer 6 controls the motor 8 for an iris and a 
zoom drive through Motor Driver 7, and supplies a parameter required for 
actuation of said camera DSP 5 to this camera DSP 5, and manages control of 
the whole camera system further. 

[0021] In a recording mode, encoder decoder 9 inputs the video signal (a 
luminance signal Y and color-difference signals U and V) of the digital gestalt 
generated with the camera DSP 5 through a digital bus line, compresses it into 
the MPEG1 format which is a standard compression format of the animation 
video signal of a digital gestalt (encoding), and decreases the quantity of the 
amount of data about to about 1/50. In this operation gestalt, encoder decoder 9 
generates the compressed data of a 1.72M bit per second digital gestalt. And in 
a playback mode, by being read from HDD15 to buffer memory 13, and 
elongating compressed data according to MPEG1 format (decoding), the video 
signal of a digital gestalt is generated and it sends out to a camera DSP 5 
through a digital bus line. 

[0022] The work-piece memory 10 is memory used when said encoder decoder 
9 follows MPEG1 format and compresses / elongates data. 



[0023] Record / playback control microcomputer 11 supports the data 
compression / expanding processing by said encoder decoder 9, and controls 
data transmission processing and the action indication lamp 12. 
[0024] Buffer memory 13 is constituted in this operation gestalt using the 
Synchronous DRAM of 8M bit storage capacity. 

[0025] With this operation gestalt, record / playback control microcomputer 1 1 In 
a recording mode, the video signal with which an animation continues is 
classified with the period of 2.33 seconds. Encoder decoder 9 is controlled, the 
video signal in one partition - MPEG1 format -- following — about 4 » so that its 
weight may be reduced to M-bit compressed data, and sequential compression 
processing may be carried out and it may store in buffer memory 13 An interface 
circuitry 14 is minded for the 4M bit compressed data of 1 partition (it 
corresponds in 2.33 seconds) accumulated in buffer memory 13. Control which 
transmits to HDD15 of the memory card mold of the PC card specification which 
PCMCIA (the abbreviation for Personal Computer Memory Card International 
Association) defined, and is recorded on it by the time amount for about 0.72 
seconds is performed. In a playback mode, in order to reproduce the video 
signal of 1 partition in a cycle of 2.33 seconds Read the compressed data of this 



one partition (4M bit) from HDD15 by the time amount for about 0.72 seconds 
through an interface circuitry 14, and transmit to buffer memory 13 and it 
accumulates in it. By transmitting the compressed data stored in this buffer 
memory 13 to encoder decoder 9, and elongating according to MPEG1 format, 
the video signal of the time amount for 2.33 seconds is generated, and control 
sent out to a camera DSP 5 by the digital bus line is performed. Record / 
playback control microcomputer 11 generates this data transfer timing. 
[0026] The card connector 16 is the card connection interface of PCMCIA 
specification equipped with the connection terminal of 68 pins. 
[0027] HDD15 is standardized by 10.5mm in 54.4mm long, 85.6mm wide, and 
thickness, and builds in a magnetic hard disk, a magnetic hard disk rotation drive 
motor, a servo circuit, magnetic recording and the reproducing head, a digital 
signal record processing circuit, and the 256k-bit buffer memory for input/output 
interfaces in a case. 

[0028] Moreover, by the encoder and digital to analog converter (DAC= Digital 
analog converter) of the NTSC system built in at the time of record and playback, 
or a PAL system, a camera DSP 5 composes the video signal of a digital gestalt 
inputted from ADC4 or encoder decoder 9 to the analog TV signal of NTSC 



system or a PAL system, and outputs it to the LCD (Liquid Crystal Display) 
monitor panel 17 for video-signal monitors, and an output terminal 18. 
[0029] Drawing 2 is the data compression by said encoder decoder 9 at the time 
of a recording mode, record / playback control microcomputer 1 1 , buffer memory 
13, and HDD15, data transfer, and the timing diagram that showed the timing of 
data writing. 

[0030] (a) shows the processing timing which generates animation image 
compressed data and is outputted to record / playback control microcomputer 1 1 , 
when encoder decoder 9 compresses the video signal of the digital gestalt 
outputted from a camera DSP 5 according to MPEG1 format. With this operation 
gestalt, data compression processing is performed in 1 second at a rate of 30 
frames (GOP (Group Of Picture) which is the lump of an image frame is two), 
and the data stream of 1.72M bit / sec is generated. The amount of data 
processing of 1 partition becomes 70 frames (it is 4M bit in the amount of 
compressed data) in 2.33 seconds. In fact, compression processing of the video 
signal is carried out by making two frames into one packet. 
[0031] (b) shows the processing timing which transmits and accumulates 
compressed data in buffer memory 13, and is **. Since the HDD write-in period 



TO in this operation gestalt is 2.33 seconds, one partition becomes for about 
2.33 seconds, and the 4M bit compressed data for 70 frames is transmitted and 
accumulated per packet in the meantime at buffer memory 13. 
[0032] (c) shows the access (record actuation) timing of HDD15. Here, the 4M bit 
compressed data stored in buffer memory 13 in about 2.33 seconds is recorded 
on the inside of a short time at HDD15. This operation gestalt makes the record 
operating time T1 which operates HDD15 about 0.72 seconds, in order to record 
the compressed data of 1 partition. Record / playback control microcomputer 11 
transmits the compressed data accumulated in buffer memory 13 to the buffer 
memory in HDD15 per packet, and is made to record it on a magnetic hard disk 
for this record. Here, HDD15 is written in from record / playback control 
microcomputer 1 1 , and carries out record actuation as follows in response to a 
command. Loading of the magnetic-recording head is carried out on a magnetic 
hard disk (duration t11= about 0.2 seconds). After referring to a disk 
management field, the magnetic head is sought to a desired recording track 
(duration t12= 0.01 seconds). Data are recorded on a magnetic disk per packet 
(duration t13= 0.31 seconds). Unloading (shunting) of the magnetic-recording 
head is carried out from a magnetic disk (duration t14= about 0.2 seconds). And 



it stops until it starts the record same about the following partition (idle-period 
T2= about 1.61 seconds). 

[0033] Drawing 3 is the flow chart of the processing which encoder decoder 9 
and record / playback control microcomputer 11 perform for such a data 
compression and compressed data record. If the video signal of a digital gestalt 
is outputted from a camera DSP 5, encoder decoder 9 will be controlled by 
record / playback control microcomputer 11, will acquire said video signal in the 
processing step 301, and will carry out compression processing of the video 
signal according to MPEG1 format in the processing step 302. If this 
compression processing performs two frames of a video signal as one packet 
and the data compression termination for one packet is checked in the 
processing step 303, it will move to the processing step 304, and it will write in 
and accumulate this compressed data in the work-piece memory 10. 
[0034] On the other hand, record / playback control microcomputer 11 reads 
compressed data from the work-piece memory 10 in the processing step 305, 
and writes this compressed data in buffer memory 13 in the processing step 306. 
And it is checked whether moved to the processing step 306 and the 
compressed data of 1 partition (4M bit) has been accumulated in buffer memory 



13. When the compressed data of 1 partition is accumulated in buffer memory 
13, record / playback control microcomputer 11 moves to the processing step 
308, and carries out loading of the magnetic head of HDD15 to a magnetic hard 
disk, and a recording track is made to seek it, in order to make HDD15 into a 
data-logging possible condition. Then, the compressed data which moves to the 
processing step 309 and is accumulated in buffer memory 13 is transmitted to an 
interface circuitry 14 per packet, it writes in to HDD15 in the processing step 310, 
a command is given, and this compressed data is made to record on HDD15. 
After it continues until it checks write-in termination of 1 partition (4M bit) in the 
processing step 311, and writing is completed, in order to make HDD15 into 
********** f move to the processing step 312, and this writing makes the magnetic 
head of this HDD15 shunt a magnetic hard disk (unloading), and makes HDD15 
hibernation to data logging about the following partition. 

[0035] When HDD15 is in operating state required in order to record data 
generally, the consumed electric current is very large and HDD15 of the 
PCMCIA specification type III mold used with this operation gestalt is the 250mA 
consumed electric current. The power consumption of HDD is roughly divided 
and differs in the following four condition. Although the standby condition which 



the motor made to rotate a magnetic hard disk has stopped, the start-up 
condition which a motor begins to rotate, and the motor are rotating, the 
magnetic head is in the idle state which shunted the disk and has stopped record 
actuation, and the read/write condition of the magnetic head countering a 
magnetic disk and performing read-out or write-in actuation of data. The power 
consumption in each of these conditions is the order of a start-up condition > 
read/write condition > idle state > standby condition. 

[0036] If the time amount T2 which makes HDD15 an idle state during image 
record, and stops record actuation is made, therefore, HDD15 This period will be 
in few power consumption conditions consumed in order to maintain rotation of a 
magnetic disk. In the image record which records the prolonged data for [ in 
several minutes ], the power consumption reduction effectiveness of a system is 
so large that this quiescent time T2 becomes long compared with the record 
operating time T1 (=t1 1+t12+t13+t14). 

[0037] Drawing 4 shows the relation of the consumed electric current for data 
logging by the storage capacitance and HDD15 of buffer memory 13 in the 
portable digital video camera which becomes this invention. An axis of abscissa 
shows the storage capacitance of buffer memory 13, and an axis of ordinate is 



the total consumed electric current of HDD15. For the memory capacity of 
HDD15, as for 340 M bytes and a curve 31, the memory capacity of HDD15 is [ a 
curve 30 / the memory capacity of HDD1 5 of 260 M bytes and a curve 32 ] 1 70 M 
bytes. In order to realize animation image record for 20 minutes or more, HDD15 
whose memory capacity is 260 M bytes was used for this operation gestalt. 
When referring to this characteristic curve and accumulating compressed data 
using the buffer memory which used 4 M bit article which is the capacity of 
general DRAM, consumed-electric-current reduction of about 100mA is attained. 
Since the power source of HDD15 is generally 5V when it thinks by power 
consumption, 500mW power reduction is attained. Since the total power 
consumption of a small portable digital video camera is about 6.0W, it serves as 
8.3% of reduction. And the life of a dc-battery very important as a portable 
equipment can also be improved about 8.3% by this. 

[0038] Moreover, HDD15 is in a very weak condition to vibration or an impact 
during record actuation, as mentioned above. However, if the record actuation 
idle period T2 is formed as in this operation gestalt, since the magnetic head is in 
the condition of having shunted on a magnetic disk, during this period, it collides 
with a magnetic disk, and even if a big vibration and a big impact act, this 



magnetic disk will not be damaged or the magnetic head will not break data. In 
this operation gestalt, the record actuation periods T1 when the magnetic head 
counters on a magnetic disk are one third of the time amount of one partition 
(write-in period) TO, the level of significance by vibration or the impact will 
decrease to one third, and dependability will be raised 3 times. 
[0039] Drawing 5 is the vertical section side elevation of the portable digital video 
camera which becomes this invention and which was miniaturized very much. 
The same reference mark is given to the same component as the circuit block 
shown in drawing 1 . The lens section 1 and the photography section 20 which 
builds in the CCD solid-state image pick-up sensor 2 are combined with the 
record playback section 22 pivotable according to the rotary joint device 21. The 
record playback section 22 builds in the circuit board 24 which mounted the 
circuit element 23 and the PCMCIA card connector 16 to said pretreatment 
circuit 3 - an interface circuitry 14, said pilot light 12, said LCD monitor panel 17, 
and the charge mold dc-battery 25. Car . DOKONEKUTA 16 is equipped with the 
capacity HDD card 15 of 260 M bytes of PCMCIA type III specification. 
[0040] The portable digital video camera in this operation gestalt is packed into 
the very small gestalt with the height dimension of 144mm, a width-of-face 



dimension [ of 78mm ], and a depth dimension of 43mm. Thus, since, as for the 
interior of equipment, components are mounted in high density when the 
miniaturization of equipment progresses, the temperature rise of the interior by 
power consumption becomes large. In such a portable digital video camera, if 
HDD15 is maintained to record operating state over all the periods that record an 
animation image, the front face of this HDD15 will go up till around 80 degrees C. 
The case of HDD15 serves as metal, in order to raise dependability structurally, 
but when a user touches by hand the metal case with which skin temperature 
rose at 80 degrees C for attachment and detachment, there is risk of burning 
oneself. In this operation gestalt, since the sex for use which makes HDD 15 
removable to a portable digital camera, and is moved to a personal computer etc. 
is raised, the temperature rise of HDD15 at the time of record needs to stop as 
much as possible. 

[0041] However, as mentioned above, after compressing the video signal which 
was generated at the predetermined period (one partition = 2.33 seconds) and 
which should be recorded and accumulating in buffer memory 13, it is made to 
record on the inside of a short time (0.72 seconds) at HDD15. Since the average 
consumed electric current of this HDD15 can be reduced to about 100mA by 



stopping surplus time amount, it becomes possible to hold down the skin 
temperature of a case to 70 degrees C or less. Even if such skin temperature 
touches, it is the temperature with sensing [ little ] risk in comparison which is not, 
and a user becomes possible [ taking out HDD15 from this portable digital 
camera safely ]. 

[0042] Moreover, since consumption of the charge mold dc-battery 25 is also 
mitigated when power consumption mitigates, it has been small enough and 
becomes advantageous to the formation of small lightweight. 
[0043] As mentioned above, although the operation gestalt which uses HDD for 
record of a video signal (compressed data) was explained, this invention is 
applicable also to record to the memory card which used the flash memory. On 
the property, although a flash memory consumes about hundreds of mW power 
in write-in actuation, if this invention is used, it can mitigate power consumption 
like record to HDD. 

[0044] Moreover, this invention is applicable also to the image recording device 
using the record means which cannot detach and attach record / playback 
medium which records / reproduces compressed data. 
[0045] 



[Effect of the Invention] This invention can reduce power consumption and a 
temperature rise by shortening the period which the power consumption of a 
signal recording device makes large record operating state. 
[0046] Moreover, when said signal recording apparatus is used as a hard disk 
drive unit, the dependability over vibration or an impact also improves by 
shortening the period of the record operating state which is easy to damage to 
vibration or an impact. 

[0047] And the effectiveness of power consumption, temperature rise reduction, 
and the improvement in dependability becomes large by making a record 
actuation period shorter than a record actuation idle period. 
[0048] Furthermore, when power consumption decreases, a power source is 
miniaturized, since the cure against temperature becomes easy when a 
temperature rise decreases, a miniaturization becomes easy, and since the 
dependability of a signal recording device improves, the effectiveness that 
vibration and the cure against an impact become easy is also acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit block diagram of the portable digital video camera 
which becomes this invention. 

[Drawing 2] They are the data compression at the time of the recording mode of 
the portable digital video camera which becomes this invention, data transfer, 
and the timing diagram that showed the timing of data writing. 



[Drawing 3] It is the flow chart of the data compression at the time of the 
recording mode of the portable digital video camera which becomes this 
invention, data transfer, and data write-in processing. 

[Drawing 4] It is the property Fig. showing the power consumption reduction 
effectiveness of HDD in the portable digital video camera which becomes this 
invention. 

[Drawing 5] It is the vertical section side elevation of a small portable digital 
video camera at the emergency which becomes this invention. 
[Description of Notations] 

1 [ — A camera-control microcomputer, 9 / - Encoder decoder, 10 / ~ 
Work-piece memory, 11/-- Record / playback control microcomputer, 13/- 
Buffer memory, 15 / - HDD. ] -- The lens section, 2 - A CCD solid state image 
sensor, 5 — Camera DSP, 6 
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icture Expert Group ) fiRXSMt £ t 

a, mTotmmnz&ftLTT'-tEffiwmzn 20 
1 £&flWfrttih)ii3M t 2^^ Lxmmmwmmv 

FTjxmwzhzctmmttz mm mm 0 

ESftff *±JBISII4iSSKN <y FfcESr* 7 * gffifr e> 

mioxmmmtt iTT-zsmm&n 

ffU MtB®]f1«¥IS{4, *K»SKES«lffffliaiT 
HlBHililio 

[Mt$« 8 ] flt$« 7 fefc^T, MIBfBHiMI^ T 1 
> ^ S c * Wfte 1- * WfilB^^lo 

hs#« 9 ] mm 7 k*^t, waaiEgKf^jBra t i 
itmsa^y f^p-tV y^ts&ia t n, ^>-^f s 
st 1 12, mmmm t 13, 7^d-tv >y-r«i$isi t 

14£"a&, (tll+tl2+tl4) < 1 13<T2i:LfcC 
[lft$gl 0] fl^6(cfev^T, &E#5©MSiBg 
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mm # *ssg t % mmmmm x tc e r * * 
nt^4«fii*fiHip LfcBWNassfifciia u mc p c 

( Personal Computer memory ) A— FSOSBSJiftfc 

MBiiSg©{§$ittfo±, SitittifgS&OMfM 

[0 0 0 2] 

- 1 7 5 7 8 AWjkmizBmtnx^^rtmtm 
mimtfak l rmz r- 7 e n^a^tT 0 tt- ^ 

[0 0 0 3] L^Lft^B, C©lfr*<i^i2SH4^ 

[0004] %wtLxmcwm%mmmmimz> 

PC*- F§y©fTOB^gp^l^./clfT^*^7^7 
m-FxV77^1 (HDD= Hard Disk Drive ) % 

m^t, iioHDDti, m&mfflvmxmBMm 
mttt<»x\ rmmtsm<^x±nm<Dmu 

[0 0 0 5] KlR/N-FrwX**EaMift4:t 
$M^-FrV77©Hffito. t5^ny(DS 



(3) 

3 

flgtSSo ^IRH llfWl 0 0G©HDD£® 
ffiLTt, uWi, HDD*M~2-feyf-^-h;b©S 

fi©fe©T?fc3, <:©<!; 9 ftHDDfcteffl-TSBWSfES 

IBtiff«*Tffi^J:fcfr5, HDD^IILt<^l 10 
k%£t&Ckff&BT*&Zo LfrLfttf^ HDD£ 

[0 0 0 6] HDD©^b0t777v/a^ ; 6'J^fB^ 
©75v^a;**yfc#*&*ftf1MJ»©fc*fctt»W 

o T»*a»«ff «»*m»t * < ft 

[0 0 0 7] 20 

fi^faiigstciani- 5 /j^©si^ rv v * >i tr 7* 

7t«, c©*^7*ftff«»i:Lfck*©JBIMIA© 
il^iBSgWi, MHDDia ffi&T 

[0008] sfc, HDDii, zmm±, mmvm 30 
K»uT©€iBtt3WSv^c«>t, h d Dzmtessm 

[0009] *m<D 1 -DtDsmt, mmi3^u&± 

l! ii $> -5 o 

[0 0 10] *^©ffl©lWfi. ■W^MHWcttLT 

[0011] *^©M^ffi©g^(i, mmtiv&m 40 

±#tf'>ft<, Mo, ®|l^McflLTfi$H4©^ 
[00 12] 

ijiWft 77 o y»m©i»«fli^*r ^ vzmmvm. 
mmmicmtmmmmicis^T, tarn 
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C*9l?nfcm£K^M5©EIBT-**WCfi#E»« 
IfiiWWc l/TWE^y 7 7 ^tU fcWHStiT^ 

5 &E#«©BE*gr- * ^tasaffl^e^fimis® ? 

* ©ffi©IWHttlESi(lff 1" § ttftSltP 
?S*SitS c i: t «k 0 , <I#iES8S©tBR*7jtfrt 

tviaaaM^tt»fc:t*)iBiBi*Jittbr}Bjwi*Rtfia 

[0 0 l 3] $ fc, tuIBM^IB^H^^^E^S 
f^^©»^ISt§oi:tJ;0, a^ffi^t^f 

s««ttfciRLbr*. 
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[0 0 16] 
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«©i!MMi^*r-r iszmmmmm\zmku n 

£, MPEG ( Moving Picture Expert Group ) l 7 

[0 0 l 8] U^XaSHi, X-A&t>*7^ 'MiWWtf 

C CD ( Charge Coupled Device ) @^H?2 
tt, U>X»lfc«toT«0iiA,^¥WftSS^ftW« 

*««w&7tD^*©iwws#icas»-r*. mms 

HISS 3 (4, CCDH««ft*F2fr6ll*ffl«tifelW» 

ft^tc^^ ns c c DSftjf fijg? 2 tc#w©{giii&$i 

^£CDS ( Correlated Double Sampling ) IslfSt 
AotaiBEU Sfc, CCD@TOi^?2©HJ7jff^ 
©M^ S A G C IsISSfc J: o T i 

■WJffMfPfcfrK Ht> ?fi!T§77"o^.T > ^^^ 
(ADC=Analog Digital Converter ) 4© 
1 5 7 ^ U>S^Ji*«| 3 fc&^fu&SlHlSg 3 
A**ti*BMWi^©U^Hc»LTADC4©A*± 

[0 0 l 9] *^v{f^5aa(H]Sg (DS P=Digital Si 
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gnal Processor) 5 ti, ffiEM4!aSI§IiS3fr&tti7j;J 
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flE4if*IIA*o Sfc, L(D*/7DSP5Ii x CCD 

[0020] -h^vrnw^^^y^t, t-^F^r^ 

7 £/f LT7-i U X&tfX-AiglS/B©^-* 8 fcf&JBP 
U Sfc, fufB^y^DS P 5©ttftfc&Bft/*7*- 
^i*^7D S P 5£0tl&U It*^7^fA^ 

{*©#»ta-f3o 

[0021] i>3-^'f3-^9it laait-KK: 
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©»BlWMI^OaPPffill7*-Vy h?**MPE G 
1 7*- hlcjEE* (xya-F) LTr- 
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^*>I/^l8©EttT-**£j«-fSo *LT, If 3^ 
-Ffcfct^Ttt* HDD 1 5^6>^777^€U 1 3 {C 
gE*W?nE«r-^%MPEG 17*-7yKc^ 
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D S P 5 ^jMffi-T^o 
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[0 0 2 5] £©gS6J&im I2g • 

2. 3 3$©J38S?K#U 1 -30K»rt©l!MW8#* 
MPEG 1 7*- 7>y hlC'&?T%l4M\£v r-©E£Sx 
-*fcS»t 5 <fc 7 lzm%E.m9BMLTrtv 77**V 
1 3(c^^J;7^xy3-^.x3-^9*«iJffllU 
^77r^ty 1 3 fcWKSftfc 1 Eft ( 2 . 3 3 g>F^ 

fcfflSfs) ©4mh'7 h©EHi7 : -^^-ry^-7x 

-XlUSgl 4£/rLTPCMC I A ( Personal Comput 50 
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er Memory Card International Association ©B§) if 
£&fcPC7j-F$&©^U#-F§y©HDD 1 5fc 
mo. 7 2»©lffllBTeSSLT»«t8{|i!l»*fTftV\ 
H^-FTtt, 2. 3 3fWSJB©lK#©«MWi<§£ 
^■TSfcftt, (4Mt£yh) ©EISt-2 

^y^-yj.-7,m^\ 4^lthdd i sfrSftj 

0. 7 2#©Bt^-c'-^aiLT^'y7 7^ ; e , J 1 3 MS 

attrwuu R/^y77^y 1 3KS^enfcE« 

x-^%x>3-^« 7^3-^9 JCgMLTMP EG 1 
7*-Vy HfctiEoTflfttSCfcKJ^. 3 3#© 
Pfltl©lWWf*4jSU r-f ^;W^7-f>fcj;»3 

7J^7DSP5tC^tH^^§»^lT^7o C©T-^ 

iH3^^-r ^ y mm • n&mm^ n > 1 1 # 

[0 0 2 6] *-K3*$r* 1 6{i, 6 8tf>©JiiluS 
?%MAfcPCMC I A»»©*-F8BR-fy*-7x 
-7xT*S5o 

[00 2 7] HDD 1 514, ^5 4. 4mm, j£8 5. 
6mm, JPS10. Smmfcj&l&ffcSnfcfc©"?^ 
fftt©«ffc, im^-FrVx^, Bt*A- FfVX7 
@KB«rE-*, tf-#lell&. HSCEfi-S^yF. 
rV^^;l/M^I2^Ma[s]£&&0 : 2 5 6 k tf«y h©AW 
7M>*-7i-xffl^y7 7**y*rtiSE*s. 

[0 0 2 8] 7J^7DSP5ti, leiiBt&aTO 
Bffc, rtiRtSNTSC7JS$fcttPAL^©xya 
-^T>f^^;l/-7tn^^g§ (DAC = Digital 

analog converter ) fcJ;!5 N ADC4$fcttxV3- 

^ • f n-y 9 a> 6 A7j s n§ xv ^^fiBmmmn 

%Z N T S C 7?5£$ fctt P A L £ i£©7 1 n 7r U tfff 
fKSIU WI^-^-fflLCD ( Liquid Crys 
tal Display ) ^EX^-z^H 7Rt>*W7JiS? 1 8t 

[0 0 2 9] 12 li, E^-KBttcfeltSSuIBxyn 
-^".•fn-^9, Ig^-S^Jilv-ray l l, /W 
77^^U 1 3&tfHDD 1 5tJ:ST-^ff», r- 

[0 0 3 0] (a) fi, xyn-^- rn-^9^7J^ 
7DSP 5^6tt7J«n«r^S?*;Wgtt©iWWi#* 

MPEG 1 7^--V<y ht(j£oTfflit5i:fcfc:J:0il 
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l£ttLTWfrf3Mg2-r5yy£^LTt^So u© 
XtB^ttTtt, 1 ©fflfc 3 0 7 U-A (Wt7 U-A© 
A^cS0t?*SGOP ( Group Of Picture ) #2 "3) 
©ii^T'T- ^ EffiJaa^^fT L, 1 . 7 2 M tf <y h / 
s e c ©r- ^ ?iJ^4^t § = 1 E#©r - * Mai 
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lK#©fiE$lT-**fBg*£;fcii>k:HDD 1 5 10 
fcttftStfSEfi^BJHT 1**90. 7 2#tLTV> 

ti, /W77^'J 1 3£l»£ftT^.SEIiT-** 
/VJr? h#fi?-HDD 1 5rt0/W77**Ufc|Sa& 
U Ka^-Hr-rX^KKB***. CCTf, HDD 

FtV7£±{cp-tV y^r* (ffigUfH 1 11 

=«o. 2#) „ r-<x^ga^*#ML/c^tmi 

©I2&h77*3:T*&§i'\7 K*^-^-r« WfSWfM 20 
t 12= 0. 0 lg>) a 5&MtVX£{Ct-2£V^7 h 

& ODrg^ra 1 13= o. 31 m „ i&^ie 

M) (BrfitflHIt 14=»0. 2#) „ *LT, #© 
JWBT2=*&l. 6 l#) o 

[0 0 3 3] 03H\ £©£5&T-*E£SMBf&T 

Qsmvt^yi itf^rf£Ma©7P-?-*-FT* 

*^7DSP5A»57-f s?^;l/»IR©eMWS<ltf 30 

lfcJ:t){|?J»SftT, MaXr>y73 0 
1 K*>^TfuIEW$M^*&l#U ttaxry7*3 0 2 
fcfct^TMP E G 1 7*- FlC$oTB^fl^*E 
UMilt^o CCMMi, BH»€*t©2 7l/-A* 
1 /<77 hi: LTUffU #187x7 73 0 3tcfcv^T 

773 0 4lZ®?TZ<DB.mT-$* r 7-t* : EV 1 0 

[0034] es • S4$ijssv-r=i> i ni, $a 40 

a7r-v73 0 5^*5^X7-^^^'; 1 OfrSJEHr 
-**K#tfJU #137x7 73 0 6{cfeV>Ti^ff*lr 
-**/S7 77*^1) 1 3 £«£&&„ •?• LT\ ^iX 
T773 0 6£$oT 1E# (4MtfyF) ©Elir- 
*tf/*y7r**y 1 3fcg«Sttfcfr£3fr*5gg-f 
§o lE»OE«T-^AVVy7 7^ty 1 

E»*f}4*J»V-l'3yi ltt, HDD 15* 
r-*Canrtt«!Bi:-r«fcftK, #UI7t773 0 8 
C^THDDl 5 ©$§^7 F*«5(m-FtVX* 
tn- r^>^U IESh7y*fc:5'-*£-&S. ^© 50 



#P»1¥9-2 7 0 9 8 5 

8 

f£> &a7T773 0 9tC$oT^777P< ; eV 1 3£ 
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< , C ©^MtMffl Lfc P C M C I A 
^-T7lII§y©HDD 1 5 it, 2 5 OmACittSt 
£5 0 HDD©^g«*tt> 7vf <#ttT#©40©tf 

7-F777im t-^ttHKLT^StfatSl'vy F 
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dd 1 5iz&%T-nm<Dtcm?mw<DMm* 
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*/TnU ^I4(±HDD1 5©^Wt86^So TO 3 
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[0 0 3 9] EI5«u *^fc^§^;:/j^fl:$nfc 

BB^£ttLT&3o L/yXg[5 1 f: C C DSftilfti-try 
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WMWtffiittt^^ Kiblz^mUt ft Ti^3 
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